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By Carl Belser@/ 


ain 1925 the Park Utah Consolidated Mines Co., after several years of ex- 
Perimntal work, installed a system for signaling from cages which has been 
‘perating efficiently and with low upkeep costs for the past 19 years. The 
System was adopted for a large western metal mine but was later abandoned be- 
Callse of the constantly shifting shaft alinement. Recently the system has 
“ven studied and probably will be put into service at two other large mines. 
- ‘e the principal reasons why the system hes not been adopted more widely 
cen the lack of adequate details both as to the desirability of having 

"a system and as to its construction and operation. 


ee Signaling systems containcd undesirable features, such as charged 
7 nee extending the full length of the shaft. Under the direction of O. 
the ae » then general superintendent of the Judze Mining & Smelting Co., 
eraiual ly ; System, entailing the usc of a samll current at low voltage, was 
acne Cveloped. Many of the refinements in the system were contributed 
eS Wilson, consulting cloctrical cngincer, Salt Lake City, Utah. 


eet etton Circular 6161, Signaling from Cazcs at Rest or in Motion, 
) Scribes the Park Utah system and is hcre quoted in part. 
I 
Hriat Pepe the hoisting engineer at shaft and slope mines is an in- 
reely ee in safe and efficient haulage or hoisting and is a feature 
tio, efcrabi« 2 in mine-hoisting installations; there should be at leaat 
ll neans be Y three, independent signaling systems, and there should by 
Pst, Such & sisnaling system operable from cazes whether moving or at 
& system may be fully as economical as the usucl systems operable 


Ol o> 
Ue Hee Lovels, and in some instances the siznaling from the cage can 
ending Peat oomical than a similar. system of level signaling. The out- 
eator pee of the method allowing of signaling from the cage is its 

> however, the greater and more positive control of hoisting 


~Y east] 
Y effect economies thet will offsct the cost of the installation. 


/ The Buren 
Srfebnas O7 Mines will welcome reprinting of this paper, provided the 
= footnote acknowlcdgement is used: “Reprinted from Bureau of 
“+ Ormation Circular 7305." 
Porto apes. Burcau of Mines, Salt Lake City, Utah. 
Motion: Js, and Manning, R. I. C., Sisnaling from Cages at Rest or in 
* Burcau of Mines Inf. Circ. 6161, 1929, 7 pp.; page 6, para. 4 
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The cost is trivial when prevention cf accidents or the saving of 
human life is considered. Nevertheless, the cost of one severe accident 
or of one life lest throuczh the failure to previde a signal cn the cave 
will more than equal, anh cola, cash expend ied in compensaticn, the ccst of 
the installation or its maintenance and operation for several years. 
Many instances could be cited of lives lost cr jeopardized, particularly 
in coal mines, by lowering’ nen into water-filled sumps; innumerable acci- 
dents and deaths have occurred during the ordinary working periods due “s 
the neccssity of signaling fren the lovel ana afterwards walking or rumni 
to the cage, or cf reaching out from the caze to signal from One oe 
point on the level; lack of ability to signal from the moving cage durin 
ordinary working time has resulted in numorceus accidents; many oe 
in death and many othsrs in heavy destruction of property. The avility t 
signal from a moving cage during shaft fires in metal mines is a sefety 
feature which in iteelf should rcquire its universal use; wany such fires 
when first discovered could be extinguished, if mon could contrcl the 
noving cage by definite signals. 
bone Fark Utah Consolidated Mining Co. has two systens of signalins 
fron moving cages in three of its mines; both systors are reported to be 
succcssful and saticfactory; but they required years of experizientaticn 
before reaching their present successful workable state, The Park Utch 
Consolidatcd Mining Co. is probably the only company in the United States 
using this type of shaft-signaling in connection with the ordinary types 
of cages and skips, though in some shafts men and certain kinds of laterl 
are carricd by clevators of the cffice-building type and having the usual 
ability to start and stop at any point in the sheft. 


The installations at the Daly West ard the Daly Judge shafts are 
similar. Both shafts are exccptionally wet, but this condition has not 
prevented the successful opeoration of the signaling system, The Daly bee 
shaft is 2,200 feet deep, Details of the system for novenent of men ané 
supplics ee cages uced in these two mines are shown in figure 1. A two- 
naught (00) trolley wire, suspended in the shaft, is secured by hangers 
placed 10 foct apart; the lowcr end is bclow the last etation, The uppc 
end of tho trolley wire is connected to a 150-ohn Bonnell relay, 3, whic 
in tvrn is grounded to the hoist. An Edison 3-céll, 6-volt at onace bout 

-C, is placcd in a weatherproof box securely Pastencd to the outside of t: 
cage, One battery terminal is groundcd to the cage and the other’ ternins 
is connected to the pull switch, D, which when operated forces a steel 
pantosraph against the trollcy wire. The circuit through the relay isc 
pletod and closes the circuit in a 110-volt altcrnating-current line, ria 
ing a signal-cstroke 10-inch bell, A. A lamp directly above the bell alec 
lights when the circuit is closed. 


| -- 5/the rotary puli cwitch, D, on-the cage-is provided with a shaft ¥ 
can be rotated fron each of the ane decks of the cage. When the switch 
cable is Poet the shaft is ees en ee with three finger spr: 


yf Work cited in “footnote 3, Pe 4, par. 4 and. 5.. 
5). Work cited in footnote Dy Del Dy pare dsc ss aad one of ne 
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() 110-volt lamp 110-volt lamp © ) 


110-volt A.C 


Ground on hoist 


_ No. 00 trolley wire down mine shaft 


Note : Positive and negative wires connect to terminal block in signal box 


7 
re le wiring chart for hoist signal system, Daly West and Daly Judge 
shafts, Park Utah Consolidated Mines Co. A, Signal Electric Co. 
Single-stroke, I!0-volt, a.c., l0-inch bells; B, Bonnell 150- 
Ohm relays; C, 3-cell L-20 Edison batteries; 0, cage switch; 
V, voltmeter. 
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brushes is made threugh threc fibor rings with brass inscrts which are 
Tastencd tc the switch shaft. As the shaft is rotatod a movable curved 
Salvenized-iron plate or pantograph attached to its ond is forced in 
ccntact with the trolley wire. The pantograph does not remain in contact 
wits the trolley wire except during signaling, but if contact should be 
medc accldcntally, the boll docs not ring, as no contact is made through 
the rotary switch on the catce 


Cn onc of the installations of the system a device is provided to 
“eed a lisht ebove the bell turned on efter the sifnal has been given until 

the case ig meved. The object cf this arrangemcnt is to eliminats the 

POSS oii ty of the enginecr's mist2king a repeated signal for a signal from 
tre skip in the other compartment cf the shaft. The device consists cf two 

“egnctic switches, connected in scrics, and e drum directly connected to the 
lat-hoist indicator. Theo drum, which is synchronizod with the indicator, 

fitted with fiber rings and brass incerts which make a contact with 

xible brass fingers. 


3 
rare 


ae a ae 2) 


Bs The cost of installing the systcom is $2,500 for each compartment and 
“S Te’ntenance is about $25 a month, including labor. The life of the 
ead Is about @ ycars. The cystem is checked daily by the clectrician, 
“ inspection requiring about 6 minutes. The storage battory is charged 
an watcrod every 2 wecks, the vantograph is replaccd about once a month, 
mane trollcy wire ig cluancd annually. During the past e years of 
“<crstant Operation the only damaze to the syctcm duc to falls of rock or 


Cthor mators 
Retcrial Was a broken pantcgraph. 


age data kept over a period of two years show this systcm to be 

thereZone : Peace and upkeep than the Level signeling formerly uscd; 

me sional +s net expensive, but it is not sate practice te have only 
octing method in any shaft, - - - 


Som. aa 

ee roy aiff ioultios encountcred during the cxpcerimental Svages of the 

200, Burm Ow: At first, six dry-cell batterics were placed in a tube on 

= Totes, tees of the cage on the level chairs caused the battcries to break 
“°C Hdison L 20 storage battcrics wore substitutcd. A metal con- 

= Ny in ie ees size was made, and the cclls were pnlaccd inside ana kept 

xy pouring hot G. E. No. @c7 cable compound sround them, Small 


sapere s he WO ate 
PS 0) my PEPE placed under the cells to permit the flow of compound beneath 
“8 type of storage battery, containing the three Edison L 20 cells 


A Shi ce 
a “3 da] - 2 a} s 
Te ee bate. von cxcellent service. The metal containcr which holds the 
eee Geen *S provided with springs and cushion plates to absorb the shocks, 


Stcxenge batterica hav a life ranging from 6 to 8 years. 
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2 
acul ty et ” 
oe Y WAS experienccd in ringing bells with the 6-volt circuit. A 150- 


ay Was e 
F ™ we ay ’ = os zs ~e e 
eats Nstallcd in the hoist housc, es shown in figure 1, end the bell 


-—< vac Cc OYA = <j 
a, YG ‘by moans of a 110-volt alternating current. Small voltmeters 


vere DUROE:.« 
rae and open’, O-velt lines. these velumeters are in dircct viow of the 
“TE Doth ag ‘ ¢ cach time the circuit is completed by the pantograph. They 
“Sof the Ne eed of the bells rung in case anything happens to the re- 

aiternating-current circuit end also as an indicator of any 
ws | 
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V n the shaft circuit. It-has been found that weekly inspecticr 
by the electr re Len Gee: anys 


Pentcagrephs were first made cf eluminun, This did not prove satisfactcr 
and pentogvaphs ave now mace of 1€-gezce galvanized iron, heavily tinned to 


ex 
prevont rusting. 

Rust, which fermed on the clevis pin connecting the cage to the cable, 
would cavse too great a reuistance to the ground from the battery, This ccu 
be quicl:ly washed out with e nese, tut it was found advisable to overcome th 
resistance by a bond of heavy copper cable placed betwcen tho main cable cle 
and the cage | 

Upon failure to reccive the correct signals, the heisting ensineer use 
push-button ewitch which is on the level call system. This causes buzzers 
sound on the levels at one of the inetallations. At the other installaticr, 
lemps that flash are used instcad cf buzzers. The signal is then repeated t 
the man on the cave. 
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+ 
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Types of hoisting cable scem to have very little cffect on the grcund f: 
Ee storage batterics, as l-inch round cable is uscd at the Daly West shat 
3 / a2 by 5-inch flat cable in the Daly Judvc shart. 


Fisure 1 is the wirint chart for the hoist-sicneal system at the Daly We: 
and Dely Judze shefts; this chart is the same as fisurel, Information Circu 
6161, with the addition of a lisht sbove the bcll and a voltmeter in the 
volt dircct-current circuit. 


Fisurcs 1 to &, inclusive, ere the working sketchcs for construction cf 
cage pull-switch-pentograph device. As the cold-rolled stecl shafting in ti 
signal boxcs wears considerably, a slot shculd be cut in the side of the be: 
to permit its romoval. The shaft, shown on fisure 6, may be threaded for a 
longer distance on tho ends, a lock nut can be used in plece of the coller | 
in figure 2), and two loc’: nuts can be used on the end cf the shaft, This 
later type of shaft hes been uscd on seme of the more recent installations. 
A hole may bo drilled throvwcth the shet't (fiz. 6) instead cf using the 2.1/2. 
inch key slot. I is SUsTLStC -d that the life of the shaft could be lengths 
by replacing the beerinss (2, fig. €) with ball bearings 


ASUS S shows the cege assembly. 
2 ones 


Pigure 10 enews the etorartc-pn2ttery care assembly. Eric Neilson, masta 
machenic of ‘the Park Utah Consclidated Co., cstimatcs that the complete ass 
bly of the matericl necded to cquip one cago cen be made at the vresent tir 
in a good mince shop fer about $100. Maintcenence costs are estimated to be 
around $10 a month for ench shrit. 


Fisure 11 shows the wiring plen for the cete bell syst 4em used ct the Dz 
Judge shart. The signel lems remcin epee Until the heist.is set. in me. 
This not only idcntifics the cotpartment from which the siznal wes rung but 
also permits the hoistmean to mow jhethek eo gional was rung during his absa 
from the hoist house, 
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Figure 2.—Asse 
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110-volt A.C. 


Hoisting cable 


No.12 single conductor 


Cable suspended on strain insulators g of distance up 


working portion of shaft and about 1 foot from corner 
of shaft 


ae oe eee 


Cage 


P 


*— Strain insulators-cable hung from opposite corner of 
cage to that of the shaft suspension 


No.12 two conductor flexible cable 


Figure 14. signet system, Star and Ontario shafts, Park Utah Consolidated Mines Co., 
A, I1lO-volt Faraday vibrator; P, Crouse-Hinds pull switch with 25-pound 
spring. 
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110-volt magnetic switch 


110-volt A.C. 


L=16-volt lamps in series 


fe L Station 

J 

le L Station 
O 

(@ L Station 
0) 


Figure 15.—Level call system used in the Star 
and Ontario shafts, Park Utah Cone 
solidated Mines Co. 
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Pigrre 12 shows the assenbly of the tripping device for the signal light. 
™e steel contact roller is motened as shown. This can be dcne with a rile. 


~ 


wes been caused by a slight leakage from high-voltage cables, especially 
wim Pacsing through very wet places in the shart. False bells have teen of 

ecnceanence in the Park Uteh installation, and the installation of this 
adiiion to tue system is, in goneral, optional. 


Fivtwre 13 shows the wiring plant ror the detection of raiss bells. False 
Q 3 


A very ciuple and effective system for signaling from cages is used by the 
rere Utah Consclidated Mines Co. in its Star and Ontario shafts. Operations 
2 theso shafts are restricted to a vertical range of 400 to 500 feet. The 
:-gnal cable is suspended in a manner scmewhat similar to that used on an 


om pttot be) 
ewe t coGe e 


0, 12 two-conductor rubber-covered cable with an outside diameter of about 
ais inch is used. This cable is suspended by strain insulators from a point 
aaa two-thirds cf the length of the working portion of the shaft above the 
Soe vervting level and about 1 foot from a corner of the shaft, to a point 

“= ine cyposite corner of the bottom of the cage. The cable is carefully freed 
“202 all twists, and the ceble should be just long enough to allow free 

-<rens.on of the locp belcow the cage when the cege is at its lowcost position. 
A the tiechanism on the cage is first assembled in the Mine snop on a picce cf 
-s7inch stecl plate, The complcte assembly is then boltcd through the guide 
--€ 10 the inside of the cage with 3/4-inch plow bolts and consists of the 


Macken A Crovse-Hinds pull switch with a 25-pound spring is fastened onto 
w Steel plate, The pull switch is operated by moans of a lever made from a 
ana: 1/2-inch pipe. The pipe is held horizontally by two stirrup 
ak about le inches apart and is supported from its center by the cord 

ow tie Pull switch, In its nortial position the pipe just touches the top of 


-% 


ane prea OtS When either end of the pinc is pulled down, the opposite brackct 
ae and the pull witch is operated, The pipe is lonz enough to 
re — while a man is standing outside of the shaft on level stations. 
he ae : elie fron the upper end of the suspendod cable to the hoist 
Zs clroult te ee Faraday vibretor sounds the cignals for the hoist man, 

¥ hergized with 1i0-volt altcrneting current. 


L3ure 1) ; ‘ 
ee 14 shows the signal systcm and figure 15 the levol-call systom in 
a Ee ast LUWO Bhafts 
e 


Eoth Sy¥ate 
omt o — described have proved very cffective and have given a minimum 
iv UL Urs; y opi 3 
able during 19 years of continuous service. 
Appreciats 
cae 18 expressed for the cooperation given by P. H. Hunt, manager 
“= Utah Consolidated Mines Co., and his associates. 
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